Redirected growth of pyramidal tract axons following neonatal pyramidotomy in cats.
After the pyramidal tract at the pontomedullary junction in neonatal cats had been cut and the ipsilateral frontoparietal cortex injected with intra-axonal markers at 40 to 74 days of age, cortical axons were labeled in aberrant pathways that descended into the caudal medulla and spinal cord. Some labeled axons from the damaged pyramidal tract crossed the midline, descended with fibers in the intact pyramidal tract through the pyramidal decussation, and entered the lateral corticospinal tract. Another group of aberrant projections descended bilaterally along the ventrolateral edge of the medulla and either ended in the lateral reticular nuclei or continued into the spinal cord. Finally, some axons descended individually through the central medullary tegmentum and ended bilaterally in the spinal trigeminal, dorsal column, and lateral reticular nuclei. Although these findings suggest that pyramidal tract axons regenerate after injury, the findings from a second series of experiments refute this conclusion. In 2- to 5-day-old cats, the fluorescent dye Fast Blue was injected into the spinal cord, and 7 to 8 days later the contralateral pyramidal tract was cut. In these animals, there were never any cortical neurons retrogradely labeled with Fast Blue in the frontoparietal cortex ipsilateral to the pyramidotomy, although numerous neurons were labeled contralaterally. Control experiments confirmed that the interval between the Fast Blue injections and the pyramidotomies was long enough for retrogradely labeling cortical neurons, that the spinal cord injections did not adversely affect the retrogradely labeled cortical neurons, and following axotomy dying cortical neurons could be demonstrated directly using silver impregnation techniques. We conclude that neonatal pyramidotomy causes the death of all axotomized cortical neurons in kittens, and, therefore, the aberrant cortical projections seen caudal to the lesion must be redirected, late-developing, and undamaged cortical axons, and not regenerated axons.